


TEST REPORT, Spinal Pak@ 
output characterization (EN371) 
SpinaIPakB, SpinalPak II@, 
OrthoPak@ 

Effective: 1 l/28/05 

PURPOSE/SCOPE: Perform a comparative analysis of the outputs of multiple SpinalPak II 
devices, at least one SpinalPak; device and one OthoPak device. Spectrum analysis, voltage, current, 
frequency, and waveform shape are to be included. Scope pictures of all waveforms and spectrums 
need to be included in the test report. Both AAMI (NS4-1985) and resistive test loads will be used. 
All measurements will be taken at the connection point of the load circuit, external to the devices. 
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TEST OVERVIEW: 
Preliminary: Perform the entire suite of tests on one device, then repeat for the next device, etc. The 
SpinalPak should be tbe first device tested. All setup information for each piece of test equipment is to be 
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recorded at each point in the preliminary test sequence, so that each subsequent device is tested with 
exactly the same configurations. 

When testing the Spinal Pak II devices, do not leave the devices powered any longer than needed, as they 
have an unknown number of hours remaining before they disable themselves. 

All measurements of output voltage, current, and frequency should be done using the LeCroy 
oscilloscope, so that the automatic calculation capability can be utilized. Voltage and current 
measurements should be done with RMS values shown. Frequency measurements should include 
standard deviation, min, and max values. 

Device Serial Numbers to be tested: Additional entries should be added when 
additional devices am supplied by RSMedical. 

M&./Model Serial Number 

SpinalPak S/N S13787 

SpinalPak S/h’ A65 120 

OrthoPak S/N 6202 1 
- 

SpinalPak II S/N 015625, 
- 

SpinalPak II SIN 019235 

SpinalPak II S/N 005602 
- 

SpinalPak II S/N 0099 14 (Note: Device received after Spectrum tests 
were completed, and was not included in Section 2 testing) 

TEST EQUIPMENT USED: 
Nomenclature M&x/Model SW Version 

Oscilloscope LeCroylWaverunner 3.7.0.4 nsis 
6050 (build 

61612) 

DMM Tektronix/TX N/A 

Thermal JC Systems/bOO- 
chamber TC/LIN(4-20mA) 

DC Milli-Ohm GW Instek/GOM- N/A 
Meter 802 

Infrared Temp Fluke/80T-IR N/A 
Probe 

Serial Number Calibration Due 

LCRYO602P13234 5/6/06 

01249 5/5/06 

92070619 8/17/06 

CD151041 05/06/2006 

380171 Reference Only 

Power Supply HP/E3634 A 
- 

N/A KR94800581 Reference Only 
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SPL Meter CheckMate/CM-130 N/A 030700084 Reference Only 

1. Test: Waveform measurements 
1.1. Device output to be connected directly to the test load. No electrode pads as used for treatment will be 

in the circuit, as these items are being characterized separately. 
1.2. Power supply configurations 

1.2.1. Each device (SpinalPak and OrthoPak) will be tested with 3 different power supply 
configurations. 

1.2.1.1. New 9 Volt battery 
l”2.1.2. Regulated bench power supply set to 9.0 Vdc 
1.2.1.3. Regulated bench power supply set to 6.0 Vdc 
1.2.1.4. Use clip leads to connect to the 9v battery connector in the device. 

1.2.2. Each device (SpinalPakII) will be tested with 3 different power supply configurations. 
1.2.2.1. Fully charged battery (all ow to cool to room temp before using) 
1.2.2.2. Regulated bench power supply set to 1.40 Vdc 
1.2.2.3. Regulated bench power supply set to 1 .l Vdc 
1.2.2.4. Bench supply connected through modified battery housing 

1.3. Measure the output voltage and current when applied to each load 
1.3.1. Resistive load, 100 to 1000 ohms in 100 ohm steps (increase resistance until device reports open 

circuit condition) 
1.3.2. AAMI load, with Rseries values of 100 to 1000 ohms in 100 ohm steps (1000 ohms is expected to 

trigger open circuit condition) 
I .4. Measure the output frequency. Capture a clean waveform of 2 complete cycles, and a clean waveform of 

20 complete cycles. Measure the period between cycles (on scope, show measurement values), as well as 
the pulse width. Save screen shots for all waveforms, insure that they are clearly labeled. The output 
waveforms and frequency data are to be collected for each load configuration, and each resistance value. 

1.5. Conditions: 

1.5.1. Room temperature and humidity, unless specified otherwise. This assumes a temperature range 
of 68 to 76 degrees F, but the actual temperature/humidity needs to be recorded during each test. 

1.5.2. Insure that no Cell phones or other RF transmitters are operated within the vicinity of the 
device under test. See the SpinalPak II manual for a chart of separation distances based on 
frequency and output power. 

Actual Test Conditions: Original intent was to use a current probe for the current measurements, but he 
available current probe did not work properly at the current levels being measured. The alternative was to 
use the current sense resistor in the test load (see below), but there was a lot of noise present at the 
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Title: TEST REPORT, Spinal Pak@ 

Device: 
gibed 

voltage levels being produced. The solution was to place the device along with the test load inside the 
environmental chamber (double wall stainless steel box), where the noise levels were significantly lower. 
This also served to insure that no RF transmitters would cause interference during the tests. The current 
sense resistor was measured using the milli-ohm meter, and found to be 1.0064 ohms. 

1.5.3. The Resistive load consists of a series resistor, and optionally a current sense resistor. The value 
of Rseries 
will be 
adjusted over 

OSC i 1 loscope 
Chl Input 1 o Measure Current 

the range of 
values Chl Ground 2 o 

specified in Ch2 Input 3 o Measure Voltage 

the data Ch2 Ground 4 o I, 

table. 

Simulus Generator 

10 1 
Rseries 

20 I, 
5filB ohms 
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1.5.4. The AAMI load consists of a prescribed resistance R in series with an RC network as shown. 
Rseries will be 
adjusted over Oscilloscope 
the range of 
values 
specified in 
the data table. 

Chl Input 
Chl Ground 
Ch2 Input 

Ch2 Ground 

Measure Current 
10 

0 
l2o Measure 
~3 
;4 0 I, 

Voltage 

1.6. Results: 

1.6.1. Ri, the 
current sense 
resistor, was 
measured and 
found to be 
I.0064 ohms. 
The current 

I ohm 

values shown in the collected data are simply the measured voltage interpreted as current with a 
ratio of 1. 

1.6.2. The SpinalPak II devices do not operate above 700 ohms (they enter an open circuit mode 
where the output is intermittent). Data for these devices was not collected above 700 ohms. 

1.6.3. The output measurements gave very similar results for the AAMI load when compared to the 
resistive load. The output frequency for the SP2 devices was slightly higher than the SPl devices. 
The frequency graph on the following page shows the grouping of the frequency data. Results 
were similar for tlhe Battery and the two bench power supply configurations. Only the Battery 
results are provided in the graph. 

1.6.4. The output voltage drops off at load resistance values below 500 ohms. An interesting 
observation is that the devices adjust the output voltage (within a small range of load values) to 
maintain a constant voltage. 

1.6.5. Waveform shape and description: All devices produced a true sine wave with a nominal 
Frequency of 60 KHz (see diagram below): 
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Title: 

Device: 

-0.5 
2.4673 Vrms 

L- 16.6666667 u.Sec 

Table shows averaged min and max values from many data samples of 4 SpinalPak II devices. All measurements shown are from 
the test data with a 500 ohm AAMI load. 
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1 OrthoPak@ 

1.7. Constant Voltage characteristic: The devices are designed to be constant voltage in the Physiologic and 

Output Voltage, AAM Load, All Devices, Bettety polnrer 

2.7WWns 

1.25ovms 

c 

L 

--SPlS13787'~ 
- SPlM5120 ~ 

OP62U21 ~~ 
l sP20192)235~: 

dP2015625~~ 
-sP2oo5602 

SP2009914 

0.75OvIms 
100200300400 5006007aJ 8009001axl 

Load Resktance 

Chtput Frequency, AAMI Load, All Devices, Battery power 

/-tSP1 S13787 

--IeSP2019235 
~--.-SP2 015625 

+-SP2005602 

Load Resistance 

Functional range (250 Ohms to 700 Ohms). 

1.8. Unresolved Anomalies: None. 
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2. Test: Spectrum anaiySi!s 

2.1. See separate test plan, “Spectrum Analysis-TestPlandoc”, as the spectrum analysis tests wiU be done at 
an FMC testing and certification laboratory. The data from these tests will be integrated into the test 
report. 

2.2. Perform a spectrum analysis of the device output, using both the resistive load and the AAMI load, with 
Rseries values of 100 to 1000 ohms (increase resistance in 100 ohm steps until the device reports an open 
circuit condition). (Test loads wiII be supplied.) 

2.2.1. Run spectrum analysis on the following frequency ranges 
2.2.1.1. From “as low as the equipment supports” to lOOMHz, to determine areas of interest 
2.2.1.2. Fundamental frequency is 6OKH2, we need to see details of the deviations from the center 

frequency, at least the range of 55kHz to 65 kHz. 
2.2.1.3. There are anticipated harmonics at 960 kHz, we need to see this. 
2.2.1.4. The switching power supply operates between 7OKHz and 100 kHz, so this range needs 

to be examined. 
2.2.1.5. Any areas of interest identified in the full spectrum sweep should be examined. 
2.2.1.6. 1mage:s of each trace should be included in the report, identified by device serial number. 

2.3. Conditions: 
2.3.1. Normal room temperature and humidity, the actual temperature and humidity need to be 

recorded during each test. 

2.3.2. Power supply configurations 
2.3.2.1. Each device will be tested with its own battery as follows 

2.3.2.1 .l. SpinalPak II, Fully charged battery (allow to cool to room temp before using) 
2.3.2.1.2. SpinalPak and OrthoPak, new 9v battery (supplied for each device) 

2.4. Results 

The spectrum analysis testing was done at an accredited EMC testing and certification laboratory. PDF 
files containing the spectrum graphs and data are referenced in Appendix A of this document. As testing 
was done with numerous load resistance values, and numerous devices, only representative sample graphs 
wiII be shown here, one each of the SpinaIPak and the SpinalPak II devices. 

The SpinalPak devices gave slightly different results that the SpinaIPak II devices. 
SpinaIPak devices show a second order harmonic frequency (2 times the fundamental frequency), 
though the energy content of this harmonic is low (-28dB from the fundamental). 

No other significant frequencies were observed. 

The SpinaIPak II devices 
SpinalPak II devices did not show the second order harmonic, but there was evidence of the pulse 
width modulation (nominal frequency of 892 KHz) used by the class D power amplifier that is 
used in the circuit. This differs slightly from the SpinaIPak, which uses a different output circuit. 
The energy of the PWM noise was typically -40 db from the fundamental frequency. 
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No other significant frequencies were observed. 

In addition to the output signal analysis, a single Spinahk II device was also scanned for radiated 
output energy. The radiated output was within the range expected. 
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153 ' 

.-“ll.. *,/ ..- *_ “^__ ..-, -- __.‘ .“.,..1.1_. . -_.- _“, .- _,.~* 

b 

2.5. Unresolved Anomalies: None 
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3. Test: Vary the battery voltage 
3.1. Connect the device to a bench power supply as follows: 

3.1.1. Use the AAMI modelload at 500 ohms 
3.1.2. SpinalPak & OrthoPak 

3.1.2.1. Setup the power supply for 9vdc, minimum 100 mA current limit 
3.1.2.2. Use clip leads to connect to the 9v battery connector in the device. 
3.1.2.3. Apply power, and measure the output voltage, current and frequency. 

3.1.2.4. Measure and record the ambient temperature and humidity 

3.1.3. Spinal Pak II 
3.1.3.1. Use the “dummy” battery housing with external leads 
3.1.3.2. Setup the bench supply for 1.5 vdc, minimum 100 mA current limit. This is the open 

circuit voltage measured on a freshly charged battery, and represents the worst case scenario for 
high input voltage. 

3.1.3.3. Apply power, and measure the output voltage, current and frequency. 

3.1.3.4. Measure and record the ambient temperature and humidity 

3.2. Reduce the power supply voltage and recheck the output voltage, current, and frequency.. 

3.2.1. SPl & OP, reduce voltage to 6 vdc (or until the device ceases operation) 

3.2.1.1. Adjust the voltage slowly so the low voltage cutoff point can be observed. Record the 
trip point voltage. 

3.2.1.2. Turn the power off, reset the voltage to 9 vdc, and then re-power the device. 

3.2.1.3. Set the voltage to a value .05 volts above the trip point recorded in the previous step. 

3.2.1.4. Measure and record the output voltage, current and frequency. 

3.2.1.5. Measure and record the ambient temperature and humidity 

3.2.2. SP2, reduce the voltage to 1.05 vdc. 

3.2.2.1. Adjust the voltage slowly below 1.15 volts, and observe the point at which the device 
displays the low battery icon on the LCD display. 

3.2.2.2. Record the low voltage trip point. 

3.2.2.3. Turn the power off, reset the voltage to 1.5 vdc, and then re-power the device. 

3.2.2.4. Set the voltage to a value .05 volts above the trip point recorded in the previous step. 

3.2.2.5. Measure and record the output voltage, current and frequency. 

3.2.2.6. Measure and record the ambient temperature and humidity 

3.2.3. record the lowest voltage that still operates the device 
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3.3. Results 

The low voltage trip points and the lowest voltage where the devices continue to operate are 
summarized in the folbwing charts: 

SIP1 & OP Low Battery trip point and Min Operating voltage 

5.2lJJ .I .-_...I._ ___ ._ ._I_ -____I_- -.-“1____________-_____1_____.__-__: 

~~~ +:;.FJ 

----A 
SFI S13787 SPl A65120 OF'62021 I 

Device 

SP2 Low Battery trip point 

1.15V 

1.14v - 
1.13v 

$ 1.12v 
3 l.llV 
3 l.lOV 

~ 

..---- .-.-.. --- x- . -. .-.-..~ ~ _ ..~ .-..-.-.._.._..---..-__ ._ ._.. ._ 
-. 

i 

g 1.09v ___ 
g 1.08V ___ -4 
m l.ON -. 

1.06V ~ 4 
1.05v 

SF2 019235 SF'2015625 spz005602 92 009914 
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1 06V I.------ 
1.05v - 

SP2 019235 

/ 

SP2 015625 SP2 005602 SP2 009914 

Device 

0150 



Effective: 1 l/28/05 

The output voltage and frequency variations over the range of battery voltage are shown in the 
follow&g graphs. 

5OOOVrm 
4.500Vrms 

3 4.0OOVrms 
3 3.5OOVrms 
g 3.000Vrms 
g 2.500Vrms 

2.000Vrms 
1.500Vrms 

SPI & OP Output Vs Battery Voltage 

_.._ -..--.--.-. . ..-.--. - ..-. -.-- .._. -...- -.-----.-..-..-. ----.T 60.1OOKhz ~ 

SPl S13787 SF-I A65120 

Device 

OP 62021 

-+- Mn Battery -m- Max Battery 

3.4. Unresolved Anomalies: None. 

Freq. Mn Battery -bl Freq, Max Battery 

SP2 Output Vs Battery Voltage 

4.5oovmls ~’ 
5 4.ooovrms 
9 3 5oovmls 

5 3.ooovrnls 
>” 2.5oovIms 

2.ooovnns -. 
1 5oovrnls < 

___I__ 1,-- _I__ -_.- __----1---- _I_,___ 60,8,3,K,,z 
60.700Khz 

-~ 60.600Khz 
60.500Khz 5 6 ~ 

-- 60.400Khz 3 
-x -~ 60.300Khz ; ’ 

7-m -~ 60.200Khz LL 
-- 60.100Khz i 
r 60.000Khz ~ 

SP2 019235 SP2 015625 SP2 005602 

Device 

+Volts, Min Battery -W-Volts, Max Battery Freq, Min Battery -X- Freq. Max Battery 1 
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Test: Vary the ambient temperature 
4.1. Using the environmental chamber, make the following measurements 

4.1.1. Setup the chamber to operate at the temperatures listed. Place the device to be tested in the center 
of the chamber, and route cables out of the chamber to the test load (test load is located outside the 
chamber so that it is not affected by the temperature changes), so that the waveform measurements 
can be done without opening the chamber. Device to be powered from external supply located 
outside the chamber. See 3.1 above for power supply setup. Leave power off until chamber 
stabilized at speclified temperatures. 

4.1.1.1. 39 OF (k 2 OF), with Relative Humidity of 50% (k 5’/0) 
4.1.1.2. 70 “F (+ 2 OF), with Relative Humidity of 50’/0 (& So/o) 
4.1.1.3. 102 “F (? 2 OF), with Relative Humidity of 50(/o (k 5O/o) 

4.1.2. ;\llow the chamber to stabilize for 30 minutes after reaching the specified temperature 
4.1.2.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 

500 ohms 
4 12.2. Po\ver up the device (see 3.1 above for details of external power supply configuration) 
4 1.2.3. Start sampling the output waveform frequency and voltage at 3O-second intervals (use 

automated scripts to control the oscilloscope). 
4.1.2.4. Allow the device to operate for 5 minutes while the sampling continues. (We are limiting 

the total run time of the device to avoid “treatment end”). 
4.1.2.5. Turn off the device and setup the chamber for the next data point. 
4.126. Screen shots need to be labeled, then saved, for each measurement. 

4.2. Results: The following table contains the measured data points. Additionally, there is strip chart data 
(not included here) taken during the 5 minute stabilization period immediately preceding these 
measurements. Note that unit SP2 015625 was intermittent at 39 Deg F the first time it was operated 
there. A second run at 39 deg F with this unit showed no problems. 

I 

0152 

Test Plan Template 
0404014C Revision: B 

Effz 3-16-5 

Page 16 of 35 Printed Copy expires 24 Hrs from: 11/28/2005 8: 17 AM 



Effective: 11/28/05 

SP2 1 500 1 3!3f, 50% 12.448Vrms14.980E-3 lrmsl 60.656Khz 160.287Khz 161.162Khz 1 121.696hz 

-If. 50% 2.417Vrms 4.9: i / i i 20E-3 lrmsl 60.710Khz 160.269Khz 161.314Khz 1 170.503hz 
102f. 50% 2.476Vrms 5.130E-3 lrms 60.773Khz 60.369Khz 61.213Khz 112.448hz 

I I I I I I I I 

*SP2 1 500 1 3!3f, 50% 12.432Vrms 14.950E-3 lrmsj 60.498Khz 160.045Khz I60.828Khz 1 75.775hz 

7Of, 50% 2.392Vrms 4.864E-3 lrms 60.527Khz 60.132Khz 61.106Khz 82.134hz 
102f. 50% 2.363Vrms 4.796E-3 lrms 60.561Khz 60.172Khz 61.148Khz 140.876hz 

50% 2.426Vrms 4.973E-3 lrms 60.175Khz 59.558Khz 60.709Khz 182.710hz 

50% 2.397Vrms 4.932E-3 lrms 60.303Khz 59.697Khz 60.802Khz 147.373hz 
50% 2.393Vrms 4.873E-3 lrms 60.406Khz 59.833Khz 60.902Khz 106.504hz 

50% 2.539Vrms 5.223E-3 lrms 60.627Khz 60.267Khz 60.856Khz 56.549hz 
I I I I 

50% 12.499Vrms 15.128~-3 lrmsl 60.639Khz I60.366Khz 160.875Khz 1 54.871 hz 
I 500 1 102f, 50% 12.479Vrms 15.078~-3 lrmsl 60.654Khz I60.361Khz I60.970Khz I 62.799hz 
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4.21. Data Graph: SP1 Output Voltage Vs. Temperature 

SPI 8 OP Output Voltage Vs. Temperature 

E 
2.320Vrms 

= 2.300Vrms 
c 2.28OVrms 
& 2.2BOVrms 
$ 2.24OVrms 
> 2.220Vrms 

g ;y:;;;;;; 

O  2 16OVrms 
30 50 70 90 110 

Test Chamber Temperature (Deg F) 

4.2.2. Data Graph: SP2 Output Voltage Vs. Temperature 

SP2 Output Voltage Vs. Temperature 

2 GOOVrms 

~ g 2.550Vrms 
1 

a 
z 2.500Vrms 
m 
iI 2.450Vrms 
z 
5 2.400Vrms 

if 2.350Vrms 
0 

2 300Vrms 
30 50 70 90 110 

Test Chamber Temperature (Deg F) 
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4.2.3. Data Graph: SPl Output Frequency Vs. Temperature 

SPl& OP Output Frequency Vs. Temperature 

.I-. -_i _ 
60 OOOKhz 

30 50 70 90 110 

Test Chamber Temperature (Deg F) 

-SPl A65120 
OP 62021 

4.2.4. Data Graph: S’P2 Output Frequency Vs. Temperature 

SP2 Output Frequency Vs. Temperature 

60 9OOKhz 

G 
60.80OKhz 

g 60.70OKhz 
~ g 60.60OKhz 

~-sP~ 019235 i 
; 60.50OKhz 

*SP2 015625 ~ 
-- --- ’ 2 60.40OKhz ~ SP2 005602 

~ 2 g;;::;;; 
I-SP2 009914 

60.10OKhz 
30 50 70 90 110 

Test Chamber Temperature (Deg F) 

4.3. Unresolved Anomalk: None 
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T REPORT, Spinal Pak@ 
at characterization (EN371) 
alPak@, SpinalPak II@, 

Effective: 11/28/05 

5. Test: LED Observations 
5.1. Connect the device for normal operation on the test bench. 

5.1.1.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 
500 ohms 

5.1.1.2. Connect appropriate battery to device 
5.1.1.3. Observe the LED during the startup sequence and record the observed behavior 
5.1.1.4. Verify the device output is the normal waveform, and note the state of the LED 
5.1.1.5. Set the test load to “open circuit”, observe and note the LED action 

5.2. Results 

Unit LEO Sftartup Sequence Normal Mode 
SPl A65120 No Activity Flashes green every 4 

seconds 
OP 62021 Flashe’d yellow for about l/2 Flashes green every 4 

second seconds 
SPI S13787 No Activity Flashes green every 4 

seconds 
SP2 019235 Flashe,s yellow for about l/2 LED is off 

secondl, then turns off for 
about 6 seconds, then 
flashes yellow again 

SP2 005602 Flashers yellow for about l/2 LED is off 
second, then turns off for 
about 6 seconds, then 
flashes yellow again 

SP2 015625 Flashes yellow for about l/2 LED is off 
second, then turns off for 
about 6 seconds, then 
flashes yellow again 

SP2 009914 Flashes yellow for about l/2 LED is off 
second, then turns off for 
about 6 seconds, then 
flashes yellow again 

Open Circuit Mode 
Flashes red every second foi 
about l/2 second 
Flashes red every second foi 
about l/2 second 
Flashes red every second fol 
about l/2 second 
Flashes yellow every second 
for about l/2 second 

Flashes yellow every second 
for about l/2 second 

Flashes yellow every second 
for about l/2 second 

Flashes yellow every second 
for about l/2 second 

5.3. Unresolved Anomalies: None 
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Title: 

Device: 

TEST REPORT, Spinal Pak@ 
output characterization (EN371) 
SpinalPakB, SpinalPak II@, 
OrthoPakB 

Effective: 1 l/28/05 

6. Test: Audible alarm 0b:servations 
6.1. Connect the device for normal operation on the test bench. 

6.1.1.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 
500 ohms 

6.1.1.2. Connect appropriate battery to device 
6.1.1.3. Verify the device is output is the normal waveform 
6.1.1.4. Disconnect the lead from the test load, observe and note the audible alarm 

6.1.1.4.1. Measure the sound level with an SPL meter (dba scale, peak level) 
6.1 .1.4.2. Note whether the sound is continuous or discontinuous. If discontinuous, measure 

the pulse rate and duration (stop watch, count 10 cycles) 
6.2. Results 

dba tev~ and range Alarm ectlvlty 
beeped every half second 
beeoed everv half second 
beeped every half second 
Beeped every second for about l/2 a second 
Beeoed everv second for about l/2 a second 
Beeped every second for about l/2 a second 
Beeped every second for about l/2 a second 

6.3. Unresolved Anomalies: None 

Test Plan Template 
0404014C Revision: B 

Eff: 3-16-5 

Page 21 of 35 Printed Copy expires 24 HI-S from: 11 I2812005 8: 17 AM 

0157 



1 &thoPak@ - I 

7. Test: Device operating temperature 
7.1. Connect the device for normal operation on the test bench. 

7.1.1.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 
500 ohms 

7.1.1.2. Connect appropriate battery to device 
7.1.1.3. Verify the device outputs the normal waveform, allow to operate for 30 minutes 
7.1.1.4. Using an infrared temp probe, measure the temperature of the exterior of the device on all 

sides. Record the temperature of the Front, Back, Left, Right, Top, and Bottom sides. Record 
the ambient temperature using the same infrared probe, aiming the probe at the work surface 
on which the device is operating, at a distance of 12 inches from the device. Record the 
ambient humidity. 

7.2. Results 

7.2.1. Measured temperature values are shown in the table below. One device was not measured, as 
SPl A65120 was removed from the test by RSMedical for other uses. 

7.2.2. Not shown here is additional output voltage and frequency data collected while waiting for the 
temperature to stabilize (30 minutes). This data shows that the voltage and frequency are stable 
over the 30 minute period. See Appendix A for the data file references. 

7.3. Unresolved Anomalies: None 

References (Standards, Documents, etc.): 
Date: 

American National Standard for Transcutaneous Electrical 1985 
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1 OrthoPak@ 

Test Plan Authentication: 

CONCLUSION: 
This sequence of tests was {designed to reveal operating characteristics of the Spinal Pak devices. The tests 

a 
clearly show the differences between the two groups of devices (SpinalPak vs. SpinalPak 2). Output voltage 
regulation was observed, as well as the harmonic frequency in the SPl, and the PWM frequency in the SP2. 
Both devices produce a similar output signal, but obviously by different means. 

Test Results/Conclusion Authentication: 

RS MEDICAL REVIEW: 
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Appendix A: Data File References 

This appendix will describe each of the files in the associated zip file, what data they contain, and what portion of the test plan they 
belong to. These files are supplied in a zip file format, with directory structure included. The contents of the zip file should be 
extracted into an empty working folder, with the “Use Folder Names” option checked. The report (this file) will be in the root of 
this folder. Any of the files listed in this appendix will then be accessible by clicking on the file name below. 

Note regarding current measurement: Current is measured as the voltage across a 1 ohm sense resistor, and is tabulated as pkpk(C2) 
and rms(C2). As the sense resistor is 1 ohm, the voltage values from the scope can be correctly read as current. 

There are 7 sub-sections in the main test plan (basis of this report). Section 2 of the main test plan refers to a separate test plan 
(Spectrum AnalysisTestPlan.doc), as this testing was done in an anechoic (shielded from rfnoise). The file references listed here 
are organized per the 7 sections of the main test plan. 

Data files are named according using the template: ‘type~serial~section~testType]~loadType]~loadDetail]~miscDescription]“. 
Items in [] are optional, based on the context of the data. Data files are grouped into subfolders based on the test section, and 
further divided based on the test type within the section. 

The tiles are organized into the following folders. 

Testplans & Setup & EquipMisc 

The test plans. Signed copies are on file in the project notebook. 
[~~.~Iw~II tcLt plan)~ SpinalPal\Output.s TestPlan Re\ ised.doc -__-- 
l:ile (MI!> tc\t plan for sect on 3): Sppectrum Analysis PestPlan.doc __- 

Setup information for LeCroy ‘oscilloscope 
l.e<~llc_ll-\c~‘~~S~tll~~~.~7 I OLltJy~ hlensLll-~l~~~llt.l~~ 

AAMVResistive load information 
\A\11 Ho\ Sense Resistor Data.t\t ----- 

.\~~\!!_~~\tl_oadUouSctlerl~ati~.y~ 
Pictures of test setup 

Section 1 Output Voltage & Frequency 
\LX? I Sunlrllar~~ \I\ 

\cgl Bat1 \ \\I1 Suliiimm .:ils --r--- 
()I’ 02031 Sect I Batt 4.AMl IOUjpg 
( )I’ 0302 I sect I Hatt -Z.-Ihll I ooo.j& . ..~_._ -__-- .-I__.- 
()I’ 0202 I Scot I Hatt .-1.4R1I 200 1~2 .~ ._---“_-- - 
( )I’ 0202 I Sect I Batt .AAilll 3OOjg ~-_..---~__-- _- 
tj!’ f2!,-1l Segt.1 Batt .AAMI 400 ipz 
I>!’ O.JjOl Sect I Hatt AAM 5OO.ipc 
( )I’ 6307 I Sect I Ratt .A/\hll 6OO.ipg _ ..- ~_.- _~ ----___ -. 
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Title: 

Device: 

TEST REPORT, SpinalPak@ 
output characterization (EN371) 
SpiualPak@, SpinalPak II@, 
OrtlhoPakQ 

Section 5-6 LED & Audible Alarm 
\cctloii~ J-0 \Iar~nAl EL) (~l~ser\atlons.\ls 

Section 7 Device Operating Temperature 
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Error! Unknown switch argument. 
Title: Spinal1 Pak output 

charalcterization (EN371) 
Device: SpinatlPak, SpinalPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

PURPOSUSCOPE: Perfoml a comparative analysis of the outputs of multiple Spinal Pak II 
devices, and at least one Spinal Pak I device. Spectrum analysis, voltage, current, frequency, and 
waveform shape are to be included. Scope pictures of all waveforms and spectrums need to be 
included in the test report. Both AAMI (NS4-1985) and resistive test loads will be used. All 
measurements will be taken at the connection point of the load circuit, external to the devices. 

Table of Contents 
DEFINlTIONS/ABBREVIATIONS~ ................................................................................................................................................. 1 
TEST OVERVIEW: ........................................................................................................................................................................... 1 
TEST EQUIPMENT USED: (add additional entries as needed). ...................................................................................................... 2 
DETAILED TESTS:. ... .... .................................................................................................................................................................. 2 

1. Test: Waveform measurements .............................................................................................................................................. 2 
2. Test: Spectrum analysis.. ........................................................................................................................................................ 4 
3 Test: Vary the battery voltage ................................................................................................................................................ 4 
4. Test: Vary the ambient temperature ....................................................................................................................................... 5 
5. Test: LED Observations ........................................................................................................................................................ 6 
6. Test: Audible alarm Observations ......................................................................................................................................... 7 
7. Test: Device operating temperature.. ..................................................................................................................................... 7 

References (Standards, Documents, etc.): .......................................................................................................................................... 7 
Test Plan Authentication:. .................................................................................................................................................................. 8 
CONCLUSION:. ................................... ............................................................................................................................................. 8 
RS MEDICAL REVIEW: ..................... ........................................................................................................ ................................... 8 

TEST OVERVIEW: 
Preliminary: Perform the entire suite of tests on one device, then repeat for the next device, etc. The 
Spinal Pak 1 should be the hrst device tested. All setup information for each piece of test equipment is to 
be recorded at each point in the preliminary test sequence, so that each subsequent device is tested with 
exactly the same configurations. 

When testing the Spinal Pak II devices, do not leave the devices powered any longer than needed, as they 
have an unknown number of hours remaining before they disable themselves. 
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Error! Unknown switch argument. 
1 Title: 1 Spinal Pak output 

characterization (EN371) 
t- SpinalPak, SpinalPak II 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, - 
Alpha on approval) 

Accessory or Part Model No. or Part No. Effective: Date 
1 (If applicable) (If appl’icable) 

All measurements of output voltage, current, and frequency should be done using the LeCroy 
oscilloscope, so that the automatic calculation capability can be utilized. Voltage and current 
measurements should be done with RMS values shown. Frequency measurements should include 
standard deviation, min, and max values. 

Device Serial Numbers to be tested: Additional entries should be added when 
additional devices are supplied by RSMedical. 

MfgrJModel Serial Number 

Spinal Pak 1 s/N S13787 

Spinal Pak 1 S/N A65 120 
-- 

OrthoPak S/N 6202 1 

Spinal Pak II S/N 005602 
I 

TEST EQU/PMENT USED: (add additional entries as needed) 
Nomenclature Mfgr./Model SW Version Serial Number Calibration Due 

I 

Oscilloscope 
-’ 

Spectrum 
Analyzer 

I 

DMM --/II 

Thermal 
chamber 

DETAILED TESTS: 

I. Test: Waveform measurements 
1 .l . Device output to be connected directly to the test load. No electrode pads as used for treatment will be 

in the circuit, as these items are being characterized separately. 
1.2. Power supply configurations 

1.2.1 Bach device (SpinalPakII) will be tested with 3 different power supply configurations. 

Test Plan Template 
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Error! Unknown switch argument. 
Title: Spinal Pak output 

characterization (EN371) 
Device: SpinalPak, SpinalPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

Effective: Date 

1.2.1.1. Fully charged battery (allow to cool to room temp before using) 
1.2.1.2. Regulated bench power supply set to 1.40 Vdc 
1.2.1.3. Regulated bench power supply set to 1 .l Vdc 
1.2.1.4. Bench supply connected through modified battery housing 

1.3. Measure the output voltage and current when applied to each load 
1.3.1. Resistive load, 100 to 1000 ohms in 100 ohm steps (increase resistance until device reports open 

circuit condition) 
1.3.2.AAMI load, with Rseries values of 100 to 1000 ohms in 100 ohm steps (1000 ohms is expected to 

trigger open circuit condition) 
1.4. Measure the output frequency. Capture a clean waveform of 2 complete cycles, and a clean waveform of 

20 complete cycles. Measure the period between cycles (on scope, show measurement values), as well as 
the pulse width. Save screen shots for all waveforms, insure that they are clearly labeled. The output 
waveforms and frequency data are to be collected for each load configuration, and each resistance value. 

1.5. Conditions: 

1.5.1 .Room temperature and humidity, unless specified otherwise. This assumes a temperature range of 
68 to 76 degrees F, but the actual temperature/humidity needs to be recorded during each test. 

1.5.2.Insure that no Cell phones or other RF transmitters are operated within the vicinity of the device 
under test. See the SpinaIPak II manual for a chart of separation distances based on frequency and 
output power. 

1.5.3.The Resistive load consists of a series resistor, and optionally a current sense resistor. For this test 
a current 
probe will be 
used with the 

Oscilloscope 
Chl Input 1 o Measure Current 

oscilloscope. 
The value of Chl Ground 2 o 

Rseries will Ch2 Input 3 0 Measure Voltage 

be adjusted Ch2 Ground 4 0 0 

over the 
range of 
values Simulus Generator 

specified in 10 Rser ies 
the data 20 I, 

table. 5BB ohms 

Ri 

Test Plan Template 
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Error! Unknown switch argument. 
[ Title: 1 Spinal Pak output 

Accessory or Part 
(tf applicable) 

Model No. or Part No. 
(Zf app,ficable) 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

1.5.4.The AAMI load consists of a prescribed resistance R in series with an RC network as shown. For 
this test a 
current probe 
will be used 

Oscilloscope 
Measure Current 

with the 
Chl Input 1 o 

oscilloscope. 
Chl Ground 20 

The value of 
Ch2 Input 30 Measure Voltage 

Rseries wiU be Ch2 Ground 40 I, 

adjusted over 
the range of 
values 

SimuluS Generator 

specified in 10’ I) 
Rser ies 

the data table. 120 i 1 
Cl 

2788 ohms -- Ri . 1 uf 

1 ohm 

2. Test: Spectrum analysis 
2.1. See separate test plan, “Spectrum Analysis-TestPlan.doc”, as the spectrum analysis tests wiII be done at 

an EMC testing and certification laboratory. The data from these tests wiU be integrated into the test 
report. 

3. Test: Vary the battery voltage 
3.1. Connect the device to a bench power supply as follows: 

3.1.1.Use the AAMI model load at 500 ohms 
3.1.2.SpinaI Pak 1 

3.1.2.1. Setup the power supply for %dc, minimum 100 mA current limit 
3.1.2.2. Use clip leads to connect to the 9v battery connector in the device. 
3.1.2.3. Apply p owe-r, and measure the output voltage, current and frequency. 

3.1.2.4. Measure and. record the ambient temperature and humidity 

3.1.3.Spinal Pak II 

Test Plan Template 
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Error! Unknown switch ar ument. @ ~a~~~~~~~) 
mi; Part No. 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

3.1.3.1. Use the “dummy” battery housing with external leads 
3.1.3.2. Setup the bench supply for 1.5 vdc, minimum 100 mA current limit. This is the open circuit 

voltage measured on a freshly charged battery, and represents the worst case scenario for high 
input voltage. 

3.1.3.3. Apply p ower, and measure the output voltage, current and frequency. 

3.1.3.4. Measure and record the ambient temperature and humidity 

3.2. Reduce the power supply voltage and recheck the output voltage, current, and frequency.. 

3.2.1. SPl, reduce voltage to 6 vdc (or until the device ceases operation) 

3.2.1 .l . Adjust the voltage slowly so the low voltage cutoff point can be observed. Record the trip 
point voltage. 

3.2.1.2. Turn the power off, reset the voltage to 9 vdc, and then re-power the device. 

3.2.1.3. Set the voltage to a value -05 volts above the trip point recorded in the previous step. 

3.2.1.4. Measure and record the output voltage, current and frequency. 

3.2.1.5. Measure and record the ambient temperature and humidity 

3.2.2. SP2, reduce the voltage to 1.05 vdc. 

3.2.2.1. Adjust the voltage slowly below 1.15 volts, and observe the point at which the device 
displays the low battery icon on the LCD display. 

3.2.2.2. Record the low voltage trip point. 

3.2.2.3. Turn the power off, reset the voltage to 1.5 vdc, and then re-power the device. 

3.2.2.4. Set the voltage to a value .05 volts above the trip point recorded in the previous step. 

3.2.2.5. Measure and record the output voltage, current and frequency. 

3.2.2.6. Measure and record the ambient temperature and humidity 

3.2.3. record the lowest voltage that still operates the device 

3.3. Conditions: 

3.4. Results 

3.5. Unresolved Anomalies 

4. Test: Vary the ambient temperature 
4.1. Using the environmental chamber, make the following measurements 

4.1.1 .Setup the chamber to operate at the temperatures listed. Place the device to be tested in the center 
of the chamber, and route cables out of the chamber to the test load (test load is located outside the 
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Error! Unknown switch argument. 
Title: Spinal1 Pak output 

characterization (EN371) 
Device: SpinaJPak, SpinalPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

chamber so that it is not affected by the temperature changes), so that the waveform measurements 
can be done without opening the chamber. Device to be powered from external supply located 
outside the chambser. See 3.1 above for power supply setup. Leave power off until chamber 
stabilized at specified temperatures. 

4.1.1.1. 39 “F (k 2 OF), with Relative Humidity of 50% (k 5%) 
4.1.1.2. 70 OF (k 2 OF), with Relative Humidity of 50% (k 5%/o) 
4.1.1.3. 102 OF (zk 2 OF), with Relative Humidity of 50% (k 5%> 

4.1.2.AIIow the chamber to stabilize for 30 minutes after reaching the specified temperature 
4.1.2.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 500 

ohms 
4.1.2.2. Power up t-be device (see 3.1 above for details of extemai power supply configuration) 
4.1.2.3. Start sampling the output waveform frequency and voltage at 30-second intervals (use 

automated scripts to control the oscilloscope). 
4.1.2.4. Allow the device to operate for 5 minutes while the sampling continues. we are Iimiting the 

total run time of the device to avoid “treatment end”). 
4.1.2.5. Turn off the device and setup the chamber for the next data point. 
4.1.2.6. Screen shots need to be labeled, then saved, for each measurement. 

4.2. Conditions: 

4.3. Results 

4.4. Unresolved AnomaIies 

5. Test: LED Observations 
5.1. Connect the device for normal operation on the test bench. 

5.1.1 .l. Connect device output leads to the test load, select the AAMI model, and set Rseries to 500 
ohms 

5.1.1.2. Connect appropriate battery to device 
5.1 .1.3. Observe the LED during the startup sequence and record the observed behavior 
5.1.1.4. Verify the device output is the normal waveform, and note the state of the LED 
5.1 .1.5. Set the test load to “open circuit”, observe and note the LED action 

5.2. Conditions: 

5.3. Results 

5.4. Unresolved Anomalies 

Test Plan Template 
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Error! Unknown switch argument. 
Title: SpinaLl Pak output 

cbaralcterization (EN371) 
Device: SpinarlPak, SpinalPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

6. Test: Audible alarm Observations 
6.1. Connect the device for normal operation on the test bench. 

6.1.1.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 500 
ohms 

6.1 .1.2. Connect appropriate battery to device 
6.1.1.3. Verify the device is output is the normal waveform 
6.1 .1.4. Disconnect the lead from the test load, observe and note the audible alarm 

6.1.1.4.1. Measure the sound level with an SPL meter (dba scale, peak level) 
6. I. I .4.2. Note whether the sound is continuous or discontinuous. If discontinuous, measure 

the pulse rate and duration (stop watch, count 10 cycles) 
6.2. Conditions: 

6.3. Results 

6.4. Unresolved Anomalies 

e 7. Test: Device operating temperature 
7.1. Connect the device for normal operation on the test bench. 

7.1.1.1. Connect device output leads to the test load, select the AAMI model, and set Rseries to 500 
ohms 

7.1 .1.2. Connect appropriate battery to device 
7.1 .1.3. Verify the d’evice is output is the normal waveform, allow to operate for 30 minutes 
7.1.1.4. Using an infrared temp probe, measure the temperature of the exterior of the device on all 

sides. Record the temperature of the Front, Back, Left, Right, Top, and Bottom sides. Record 
the ambient temperature using the same infrared probe, aiming the probe at the work surface 
on which the device is operating, at a distance of 12 inches from the device. Record the 
ambient humidity. 

7.2. Conditions: 

7.3. Results 

7.4. Unresolved Anomalies 

References (Standards, Documents, etc.): 
Reference Number: Document/Standard Tide: -----pk: 
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Error! Unknown switch argument. 
1 Title: 1 Spinal Pak output Document Number in Format: 

RSxx DMR EC0 xx 
Revision: (Numeric when draft, 

Accessory or Part Model No. or Part No. 
(If applicable) (tf applicable) 

Alpha on approval) 
Effective: Date 

American National Standard for Transcutaneous 

Test Plan Authentication: 
Ikveloped by 

Signature of Developer 
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Date Developed Reviewed by 

Signature of Reviewer 
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RS Medical Chief 
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CONCLUSION: 
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Test Results/Conclusion Authentication: 

Tested by Date of Tests Renewed by RS Medical Chief 
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Affition Affiliation 
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Error! Unknown switch argument. 
Title: Spinal Pak output spectral 

characterization 
Device: SpinaJPak, SpinalPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

PURPOSE/SCOPE: Perform a Spectrum analysis of the output signal waveform. Scope pictures 
of all spectrums need to be included in the test report. Both AAMI and resistive test loads will be 
used. All measurements will be taken at the connection point of the load circuit, external to the 
devices. 

Table of Contents 
DEFINITIONS/ABBREVIATIONS: ................................................................................................................................................ 1 
TEST OVERVIEW: .......................................................................................................................................................................... 1 
TEST EQUIPMENT USED: ....... ..................................................................................................................................................... 2 
Test Loads.. ........................................................................................................................................................................................ 3 
DETAILED TESTS:. ......................................................................................................................................................................... 4 

1. Test: Spectrum analysis.. ....................................................................................................................................................... 4 
References (Standards, Documents, etc.): .......................................................................................................................................... 5 
Test Plan Authentication: ............. ..................................................................................................................................................... 5 
CONCLUSION. ............................ ..................................................................................................................................................... 5 
RS MEDICAL REVIEW: ............ ..................................................................................................................................................... 5 

TEST OVERVIEW: 
Preliminary: When testing the Spinal Pak II devices, do not leave the devices powered any longer than 
needed, as they have an unknown number of hours remaining before they disable themselves. 

Spectrum analysis tests will be done in an anechoic chamber. Preliminary tests were done at Controltek, 
but the background RF is significant enough to hide any possible noise emitted from the device. 

All test equipment used must be documented, with calibration certification included in the test report. 

Device Serial Numbers to be tested: Additional entries should be added when 
additional devices are supplied by RSMedical. 

Test Plan Template 
AM 
0404014C Revision: B 

Eff: 3-16-5 

Page 1 of 5 Printed Copy expires 24 Hrs from: 1 l/l O/2005 lo:49 
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Error! Unknown switch argument. 
( Title: 1 Spinal1 Pak output spectral 1 Document Number in Format: 

o- characterization RSxx DMR EC0 xx 
Device: SpinadPak, SpinalPak II Revision: (Numeric when draft, 

1 Alpha on approval) 
Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

Effective: Date 

TEST EQUIPMENT USED: 
M$r./Model SW Version Serial Number Calibration Due 

Test Plan Template 
AM 
0404014C Revision: B 

Effz 3-16-5 

Page 2 of 5 Printed Copy expires 24 Hrs from: 11 /l O/2005 IO:49 



Error! Unknown switch argument. 
Title: Spinal1 Pak output spectral 

characterization 
Device: SpinaJPak, SpinalPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

Test Loads 
1. The Resistive load consists of a 

series resistor, and optionally a 
05cilloscope - Measure Current 

current sense resistor. The value 
Chl Input 1 o 

Chl Ground 2 o 
of Rseries will be adjusted over 
the range of values specified in 
the data table. 

Ch2 Input 3 o 

Ch2 Ground 4 o 

Measure Vo 1 tage 

Simulus Generator 

10 

20 .I, 

I, 
Rser ies 

500 ohms 

““V 

1 ohm 

The AAMI load consists of a prescribed resistance R in series with an RC network as shown. The value of 
Rseries will be adjusted over 
the range of values specified in Oscilloscope 

the data table. Chl Input 1 D Measure Current 

Chl Ground 2 o 
Ch2 tnput 3 o Measure Voltage 

Ch2 Ground 4 a , 

Simulus Generator 

10 
20 

1 ohm 

Test Plan Template 
AM 

Page 3 of 5 Printed Copy expires 24 HITS from: 1 l/l O/2005 IO:49 

0404014C Revision: B 
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Error! Unknown switch argument. 
1 Title: 1 Spinal1 Pak output spectral 

l ~~~$~alPak II 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

DETAILED TESTS: 

1. Test: Spectrum analysis 
1.1. Perform a spectrum analysis of the device output, using both the resistive load and the AAMI load, with 

Rseries values of 100 to 1000 ohms (increase resistance in 100 ohm steps until the device reports an open 
circuit condition). (Test loads wiII be supplied by Controltek) 

1.1.1 .Run spectrum analysis on the following frequency ranges 
1.1.1.1. From “as low as the equipment supports” to lOOMHz, to determine areas of interest 
1.1 .1.2. Fundamental frequency is 6OKHz, we need to see details of the deviations from the center 

frequency, at least the range of 55kHz to 65 kHz. 
1.1.1.3. There are anticipated harmonics at 960 kHz, we need to see this. 
1.1.1.4. The switching power supply operates between 7OKHz and 100 kHz, so this range needs to be 

examined. 
1.1 .1.5. Any areas of interest identified in the fulI spectrum sweep should be examined. 
1.1 .1.6. Images of each trace should be included in the report, identified by device serial number. 

1.2. Conditions: 
1.2.1. Normal room temperature and humidity, the actual temperature and humidity need to be 

recorded during each test. 

1.2.2. Power supply configurations 
1.2.2.1. Each device will be tested with its own battery as follows 

1.2.2.1.1. Spinal Pak II, Fully charged battery (a.IIow to cool to room temp before using) 
1.2.2.1.2. Spinal Pak 1 and OrthoPak, new 9v battery (supplied for each device) 

1.3. Results 

1.4. Unresolved Anomalies 

l Test Plan Template 
AM 
0404014C Revision: B 

Elf: 3-16-5 

Page 4 of 5 Printed Copy expires 24 Hrs from:1 l/10/2005 lo:49 
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Error! Unknown switch argument. 
Title: 1 Spinal1 Pak output spectral 

l /~~~~~~alPak II 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

References (Standards, Dlocuments, etc.); 

Test Plan Authentication: 
Developed by 

Sgnaturc of Developer 

Affiliation 

Date Developed Reviewed by 

Signature of Reviewer 

Affiliadofl 

KS Medical (kef 

Signature 

a CONCLUSION: 

‘rest Results/Conclusion Authentication: 

Tested by 

Signature of ‘I’cstcr 

Affiiiatmn 

Date of l’csts Renewed by 

Sgnature of Reviewer 

Aftiliation 

RS Medical Chief 

Signature 

Test Plan Template 
AM 
0404014C Revision: B 

Effz 3-16-5 

Page 5 of 5 Printed Copy expires 24 Hrs from: 1 l/10/2005 lo:49 
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Error! Unknown switch argulment. 
) Title: 1 Spinal Pak output spectral 1 Document Number in Format: 

l characterization 
Device: SpinalPak, SpinalPak II 

Accessory or Part Model1 No. or Part No. 
(If applicable) (If applicable) 

1 1 Effective: Date 

PURPOSE&COPE: Perform a Spectrum analysis of the output signal waveform. Scope pictures 
of all spectrums need to be included in the test report. Both AAMI and resistive test loads will be 
used. All measurements will be taken at the connection point of the load circuit, external to the 
devices. 

Table of Contents 
DEFINITIONS/ABBREVIATIONS: ................................................................................................................................................ 1 
TEST OVERVIEW: .......................................................................................................................................................................... 1 
TEST EQUIPMENT USED: ...... ...................................................................................................................................................... 2 
Test Loads.. ................................. ...................................................................................................................................................... 3 
DETAILED TESTS:. .................. ...................................................................................................................................................... 4 

1. Test: Spectrum analysis.. . ...................................................................................................................................................... 4 
References (Standards, Documenrs, etc.):. ......................................................................................................................................... 5 
Test Plan Authentication: ............ ...................................................................................................................................................... 5 
CONCLUSION:. ................................................................................................................................................................................ 5 
RS MEDICAL REVIEW:. ................................................................................................................................................................. 5 

TEST OVERVIEW: 
Preliminary: When testing the Spinal Pak II devices, do not leave the devices powered any longer than 
needed, as they have an unknown number of hours remaining before they disable themselves. 

Spectrum analysis tests will be done in an anechoic chamber. Preliminary tests were done at Controltek, 
but the background RF is significant enough to hide any possible noise emitted from the device. 

All test equipment used must be documented, with calibration certification included in the test report. 

Device Serial Numbelrs to be tested: Additional entries should be added when 
additional devices are supplied by RSMedical. 

Test Plan Template 
AM 
0404014C Revision: B 
Eff: 3-16-5 

Page 1 of 5 Printed Copy expires 24 Hrs from: 1 l/l O/2005 IO:50 
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Error! Unknown switch argument. 
1 Title: 1 Spinal Pak output spectral 1 Document Number in Format: 

RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

OrthoPak S/N 6202 1 

TEST EQUIPMENT USED:- 
Nomenclature MfgrJModel SW Version Serial Number Calibration Due 

1 Oscilloscope 1 

Test Plan Template 
AM 

Page 2 of 5 Printed Copy expires 24 Hrs from:1 l/10/2005 lo:50 

0404014C Revision: B 
Eff: 3-16-5 
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Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

1. The Resistive load consists ‘of a 
series resistor, and optionally a 

OScilloscope 
Chl Input 1 o Measure Current 

current sense resistor. The value Chl Ground 20 
of Rseries will be adjusted over Ch2 Input 3 o 

Measure Voltage 

the range of values specified in Ch2 Ground 40 0 
the data table. 

SimuluS Generator 

to -1 
Rseries 

20 II 
500 ohms 

““V - 

I ohm 

The AAMI load consists of a prescribed resistance R in series with an RC network as shown. The value of 
Rseries will be adjusted over 
the range of values specified in Oscilloscope 

the data table. Chl Input 1 o Measure Current 

Chl Ground 20 
Ch2 Input 3 0 Pleasure Voltage 

Ch2 Ground 40 

Simulus Generator 
10 -0 

Rseries 
20 I, 

500 ohms 

1 ohm 

Test Plan Template 
AM 

Page 3 of 5 Printed Copy expires 24 Hrs from:1 l/10/2005 IO:50 

0404014C Revision: B 
Eff: 3-16-5 
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Error! Unknown switch argument. 
1 Title: 1 Spinal1 Pak output spectral 

0 t&~~~l~~~alPak II 

Accessory or Part Model No. or Part No. 
(If applicable) (If applicable) 

Document Number in Format: 
RSxx DMR EC0 xx 

------I Revision: (Numeric when draft, 
Alpha on approval) 
Effective: Date 

DETAILED TESTS: 

1. Test: Spectrum analysis 
1.1. Perform a spectrum analysis of the device output, using both the resistive load and the AAMI load, with 

Rseries values of 100 to 1000 ohms (increase resistance in 100 ohm steps until the device reports an open 
circuit condition). (Test loads wiU be supplied by Controltek) 

1.1.1. Run spectrum analysis on the following frequency ranges 
1.1.1.1. From “as low as the equipment supports” to 1 OOMHz, to determine areas of interest 
1.1.1.2. Fundamental frequency is 6OKH2, we need to see details of the deviations from the center 

frequency, at least the range of 55kHz to 65 kHz. 
1.1.1.3. There are anticipated harmonics at 960 kHz, we need to see this. 
1.1.1.4. The switching power supply operates between 7OKHz and 100 kHz, so this range needs to be 

examined. 
1 .l .1.5. Any areas of interest identified in the fuU spectrum sweep should be examined. 
1 .l .1.6. Images of each trace should be included in the report, identified by device serial number. 

1.2. Conditions: 

a 1.2.1. Normal room temperature and humidity, the actual temperature and humidity need to be 
recorded during each test. 

1.2.2. Power supply configurations 
1.2.2.1. Each device wiII be tested with its own battery as follows 

1.2.2.1.1. Spinal Pak II, Fully charged battery (allow to cool to room temp before using) 
1.2.2.1.2. Spinal Pak 1 and OrthoPak, new 9v battery (supplied for each device) 

1.3. Results 

1.4. Unresolved Anomalies 

Test Plan Template 
AM 
0404014C Revision: B 

Effz 3-16-5 
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Error! Unknown switch argument. 
1 Title: 1 Spinal1 Pak output spectral 

0 ~~~~$~~alPak II 

Document Number in Format: 
RSxx DMR EC0 xx 
Revision: (Numeric when draft, 

References (Standards, Dlocuments, etc.): 
Reference Number: Document/Standard Tide: 1 Date: 

Test Plan Authentication: 
Ihdoped by 

&nature of Developer 

Aftiliatton 

Date Developed Reviewed by 

Signature of Reviewer 

Affiliation 

RS Medical Chief 

Signature 

CONCLUSION: 
! lit co~~~-lu~~oi~~ of the tcstcr. I >o the mm(<) tcstcd conforn-1 to recpremcnts , spccilk;~tions, :md~‘or 

> t.lllJ;lld~~~ 

Test Results/Conclusion Authentication: 

Tested by Date of Tests Reviewed by RS Medical Chief Engineer 

Sgnature of Tester Signature of Reviewer &nature 

Affiliation Affiliation 

: 

Test Plan Template 
AM 
0404014C Revision: B 

Eff: 3-16-S 
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Sense Resistor Value 
1.0064 ohms 

AAMI BOX Sense Resistor Data.txt 

GW Instek DC Mill-i-ohm Meter 
Model # GDM-802 
SN # CD151041 
Cal Due Date: 05/06/2006 

Page 1 
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0 



700 23 8C/35% 2 502Vrms 3629E-3 Inns 60608Khz 6023OKhz 60.946Khz 80896hz 
..-- __ ___.-- _.___. - 

23 7C136% 2491Vrmi 3622E-3 Inns 60607Khz 60272Khz 60.994Khz 
800 238Ci35% O.OOOVrms OOOOE+OIms OOOOKhz 0 OOOKhz 

80.432hz 

900 
0 000Khz 0 ooohz 237Cl36% OOOOVnns OOOOE+Olnns O.OOOKhz OOOOKhz O.OOOKhz 

238Ci35% OOOOVms O.OOOE+OIms O.OOOKhz. 0 000Khz 
0 OOOlK 

0 OOOKhz 
1000 

0 ooohz 
238C135% 

23 7C!36% OOOOVrms OOOOE+Oim O.OOOKhz OOOOKhz O.OOOKhz 
OOOOVms 0.000E+Olms OOOOKhz 0 OOOKhz 0 000Khz 

0 ooohz 
0 000lK 23 7C/36% O.OOOVrms OOOOE+OInns OOOOKhz OOOOKk OOOOKhz 0 ooohz 







0 





Mean 
Max 
Min 
NLllll 
St Dev 

Value 
Mean 
Max 
Min 
Nl.Ull 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 

6.611943 2.242411 0.027623 0.005627 59843.07 1.67E-05 
6.673384 2.243841 0.03 1157 0.005654 60132.29 1.68E-05 
6.364022 2.152947 0.025633 0.005406 59520.95 1.67E-05 

205 205 205 205 5740 410 
0.03 1596 0.006303 0.000775 1.87E-05 56.124 1.55E-08 

Pl P2 P3 P4 P5 P6 11:27:17 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 

6.673384 2.274954 0.025854 0.004643 5983 1.42 1.67E-05 
6.698421 2.274776 0.02491 0.004633 59842.83 1.67E-05 
6.761773 2.275804 0.026738 0.004662 60078.2 1.68E-05 

6.62919 2.260365 0.02298 1 0.004594 59602.93 1.67E-05 
203 203 203 203 5684 406 

0.025925 0.00122 0.000742 1.2E-05 53.96777 1.52E-08 

Pl P2 P3 P4 P5 P6 11:27:41 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 

6.717579 2.299924 0.023644 0.003888 59772.58 1.67E-05 
6.749425 2.299423 0.02285 0.003875 59842.5 1.67E-05 
6.850163 2.301262 0.025633 0.003902 60083.94 1.68E-05 

6.5408 2.209149 0.020992 0.003729 59606.18 1.66E-05 
204 204 204 204 5712 408 

0.035425 0.007255 0.000743 1.72E-05 53.23375 1.44E-08 

Pl P2 P3 P4 P5 P6 11:28:06 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 

6.761773 2.3 15951 0.022097 0.00342 59858.44 1.67E-05 
6.717359 2.28352 0.021562 0.003369 59871.69 1.67E-05 
6.850163 2.316698 0.024307 0.003448 60127.12 1.68E-05 
6.584995 2.24813 1 0.019667 0.003275 59664.35 1.67E-05 



NWI 
St Dev 

Value 
Mean 
MaX 
Min 
Num 
St Dev 

Value 
Mean 
MaX 
Min 
NLllTl 
St Dev 

Value 
Mean 
MaX 
Min 
Num 
St Dev 

201 201 201 201 5628 402 
0.090077 0.033266 0.000871 5.08E-05 63.35988 1.66E-08 

Pl P2 P3 P4 P5 P6 11:28:30 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 

6.850163 2.32959 0.021213 0.003029 59857.48 1.67E-05 
6.678827 2.269617 0.020471 0.002953 59872.9 1.67E-05 
6.894357 2.330236 0.022539 0.003057 60441.22 1.68E-05 
2.077146 0.611206 0.01591 0.001217 59176.87 1.66E-05 

203 203 203 203 5684 406 
0.372893 0.135064 0.00084 0.000147 67.49431 1.78E-08 

Pl P2 P3 P4 P5 P6 11:28:58 
pkpk(C1) rrns(C1) pkpk(C2) rms(C2) freq(C1) period(F1) 

6.62919 2.264755 0.019004 0.002616 59801.26 1.67E-05 
6.570844 2.22699 0.01961 0.002607 59872.55 1.67E-05 
6.805968 2.3 19385 0.02276 0.002704 60975.61 1.69E-05 
2.077146 0.614842 0.014805 0.00117 58936.14 1.67E-G05 

203 203 203 203 5684 406 
0.327597 0.118 182 0.000875 0.000108 72.38 127 1.97E-08 

Pl P2 P3 P4 P5 P6 11:29:28 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 

6.62919 2.272104 0.019004 0.00245 59924.36 .67E-05 
6.606455 2.238898 0.01913 0.002425 59872 .67E-05 
6.761773 2.272526 0.021655 0.002487 60235.14 .68E-05 
6.452411 2.205089 0.017015 0.002344 59624.25 .66E-05 

208 208 208 208 5824 416 
0.086779 0.032905 0.00083 1 3.48E-05 65.043 13 .81E-08 

0 
w 
0 
0 



Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
NUlll 
St Dev 

Value 
Mean 
Max 
Min 
NUlll 
St Dev 

Value 

Pl P2 P3 P4 P5 P6 11:25:42 22.3C 36% 
pkpk(C1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 

3.005233 0.958602 0.036461 0.008941 59885.21 1.67E-05 
2.987986 0.958077 0.035475 0.008933 59844.94 1.67E-05 
3.093622 0.959229 0.037786 0.008953 60771.8 1.69E-05 
2.872649 0.922601 0.033809 0.008607 58875.48 1.65E-05 

205 205 205 205 5740 410 
0.03 1596 0.002576 0.000732 2.48E-05 184.2108 4.86E-08 

Pl P2 P3 P4 P5 P6 11:26:06 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 

5.347546 1.786433 0.03403 0.008755 59790.73 1.67E-05 
5.349496 1.784702 0.035417 0.008753 59841.3 1.67E-05 
5.435936 1.786764 0.038007 0.008781 60386.47 1.68E-05 
5.126573 1.712696 0.033588 0.008387 59339.18 1.66E-05 

204 204 204 204 5712 408 
0.037973 0.007489 0.00068 3.76E-05 75.83275 2.04E-08 

Pl P2 P3 P4 P5 P6 11:26:29 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 

5.568519 1.872946 0.02983 1 0.006223 59936.87 1.67E-05 
5.582084 1.871565 0.029013 0.006221 59847.7 1.67E-05 
5.656908 1.873 147 0.03 182 0.006243 60176.22 1.68E-05 
5.391741 1.79623 0.027401 0.005969 59488.4 1.67E-05 

202 202 202 202 5656 404 
0.028663 0.005909 0.000763 2.14E-05 69.01717 1.86E-08 

Pl P2 P3 P4 P5 P6 11:26:53 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 

6.62919 2.24213 0.028064 0.005616 59827.1 1.67E-05 



Metxmr e 
value 
mean 
min 
max 
S&V 

num 
status 

PI :pkpk(Cl) 
3.01 v 

2.9880 V 
2.87 V 
3.09 v 

31.6 mV 
205 

4 

P2:rms(Cl> 
959 mV 

958.08 mV 
923 mV 
959 mV 

2.58 mV 
205 

r, 

P3:pkpk(C2) 
36.5 mV 

35.475 mV 
33.8 mV 
37.8 mV 

732 ~‘4 
205 

r, 

P4:rms(C2) 
8.94 mV 

8.9328 mV 
8.61 mV 
8.95 mV 
24.8 NV 

205 
4 

PS:freq(Cl> 
59.8735 kHz 

59.845 kHz 
58.9 kHz 
60.8 kHz 

184 Hz 
5.74&!+3 

fi 

PEi:period(Fl) 
16.73808 MS 

16.7107236 us 
16.54712 ps 
16.86471 ps 

48.6049 ns 
410 

ri 

histo k 



I $ 

Mewll e 
VEdlE 
mean 
min 
max 
sdev 
num 
status 

PI :pkpk(Cl) 
5.35 v 

5.3495 v 
5.13 v 
5.44 v 

38.0 mV 
204 

r, 

P2:rms(Cl> 
1.786 V 

1.78470 V 
1.713v 
1.787 V 

7.49 mV 
204 

r, 

P3:pkpk(C22) 
34.0 mV 

35.417 mV 
33.6 mV 
38.0 mV 

680 pV 
204 

d 

P4:rms(C2) 
8.75 mV 

8.7525 mV 
8.39 mV 
8.78 mV 
37.6 /Jv 

204 
r, 

PS:freq(Cl> 
59.7907 kHz 

59.841 kHz 
59.3 kHz 
60.4 kHz 

76 Hz 
5.712e+3 

r, 

PEi:pericd(Fl> 
16.69018 us 

16.7110790 us 
16.63992 ps 
16.78966 ps 

20.3726 ns 
408 

4 



M~XUI e PI :pkpk(Cl) 
value 5.57 v 
mean 5.5821 V 
min 5.39 v 
max 5.66 v 
SdW 28.7 mV 
num 202 
status 4 

P2:rms(Cl> 
1.873 V 

1.87157 V 
1.796 v 
1.873 V 

5.91 mV 
202 

4 

histo _.. . -. .._ 

P3:pkpk(C2) 
29.8 mV 

29.013 mV 
27.4 mV 
31.8 mV 

763 pd 
202 

4 

P4:rms(C22) 
6.22 mV 

6.2207 mV 
5.97 mV 
6.24 mV 
21.4 pv 

202 
r, 

P5:freq(Cl) 
59.9362 kHz 

59.848 kHz 
59.5 kHz 
60.2 kHz 

69 Hz 
5.656e+3 

r, 

PEi:period(Fl> 
16.71987 MS 

16.7097773 us 
16.65224 us 
16.77000 ps 

18.6499 ns 
404 

4 



Measr~~ e PI :pkpk(Cl) 
value 6.63 v 
mean 6.6119 v 
min 6.36 V 
max 6.67 v 
SdW 31.6 mV 
num 205 
status r, 

P2:rms(Cl> 
2.242 V 

2.24241 V 
2.153 v 
2.244 V 

6.30 mV 
205 

r) 

htsto 

P3:pkpk(C2) 
28.1 mV 

27.623 mV 
25.6 mV 
31.2 mV 

775 pv 
205 

r, 

P4:rms(C2) 
5.62 mV 

5.6272 mV 
5.41 mV 
5.65 mV 
18.7 MV 

205 
r, 

PS:freq(Cl> 
59.8355 kHz 

59.843 kHz 
59.5 kHz 
60.1 kHz 

56 Hz 
5.740e+3 

r, 

PG:period(Fl> 
16.68340 us 

16.7108926 ps 
16.66691 ps 
16.75471 ps 

15.4678 ns 
410 

r, 



Measw e 
WJE 

mean 
min 
max 
sdev 
num 
status 

histo 

PI :pkpk(Cl) 
6.67 v 

6.6984 V 
6.63 v 
6.76 V 

25.9 mV 
203 

r, 

P2:rms(Cl> 
2.275 v 

2.27478 V 
2.260 V 
2.276 V 

1.22 mV 
203 

ri 

P3:pkpk(C2) P4:rms(C2) 
25.9 mV 4.64 mV 

24.91 tl mV 4.6334 mV 
23.0 mV 4.59 mV 
26.7 mV 4.66 mV 

742 /JV 12.0 pv 
203 203 

r, 4 

PS:freq(Cl> 
59.8101 kHz 

59.843 kHz 
59.6 kHz 
60.1 kHz 

54 Hz 
5.684e+3 

r, 

PEi:pericd(Fl> 
16.70458 us 

16.7112133 us 
16.66127 us 
16.75010 ps 

15.2356 ns 
406 

d 



-. 
- 
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FL 



Measlll e PI :pkpk(Cl) 
V&It2 6.76 v 
mean 6.7174 v 
min 6.58 v 
max 6.85 v 
sdev 90.1 mV 
num 201 
status 4 

P2:rms(Cl> 
2.316 V 

2.28352 V 
2.248 V 
2.317 V 

33.27 mV 
201 

r/ 

histo 

P3:pkpk(C2) 
22.1 mV 

21.562 mV 
19.7 mV 
24.3 mV 

871 pV 
201 

4 

P4:rms(C2) 
3.42 mV 

3.3694 mV 
3.28 mV 
3.45 mV 
50.8 DV 

201 
Is, 

PS:freq(Cl> 
59.8588 kHz 

59.872 kHz 
59.7 kHz 
60.1 kHz 

63 Hz 
5.628e+3 

Ic) 

P6:period(Fl> 
16.70736 ps 

16.7038250 us 
16.65070 ps 
16.75464 ps 

16.5686 ns 
402 

ri 



Measru e PI :pkpk(Cl) 
V&.il2 6.85 V 
mean 6.6788 v 
min 2.08 V 
max 6.89 V 
sdev 372.9 mV 
num 203 
status 4 

P2:rms(Cl> 
2.330 V 

2.26962 V 
611 mV 
2.330 V 

135.06 mV 
203 

4 

P3:pkpk(C2) 
21.2 mV 

20.471 mV 
15.9 mV 
22.5 mV 

840 pV 
203 

4 

P4:rms(C2) 
3.03 mV 

2.9533 mV 
1.22 mV 
3.06 mV 

146.7 ~‘4 
203 

4 

PS:freq(Cl) 
59.8575 kHz 

59.873 kHz 
59.2 kHz 
60.4 kHz 

67 Hz 
5.684e+3 

4 

PEi:period(Fl> 
16.69589 ps 

16.7027606 vs 
16.64229 ps 
16.77500 ps 

17.8026 ns 
406 

Iri 



Mea~w e 
value 
mean 
min 
max 
sdev 
num 
status 

PI :pkpk(Cl) 
6.63 v 

6.5708 V 
2.08 V 
6.81 V 

327.6 mV 
203 

4 

P2:rms(Cl> 
2.265 V 

2.22699 V 
615mV 
2.319 V 

118.18 mV 
203 

Ic, 

P3:pkpk(C2) 
19.0 mV 

19.610 mV 
14.8 mV 
22.8 mV 

875 pV 
203 

4 

P4:rms(C2) 
2.62 mV 

2.6066 mV 
1.17 mV 
2.70 mV 

107.9 pv 
203 

r) 

PS:freq(Cl> 
59.8027 kHz 

59.873 kHz 
58.9 kHz 
61 .Q kHz 

72 Hz 
5.684e+3 

ri 

PB:period(Fl> 
16.73194 us 

16.7030795 ps 
16.65284 ps 
16.88000 ps 

19.6931 ns 
406 

r, 



Measw e PI :pkpk(Cl) 
ValUl2 6.63 v 
mean 6.6065 V 

P2:rms(Cl> 
2.272 V 

2.23890 V 

P3:pkpk(C2) 
19.0 mV 

19.130 mV 
min 6.45 V 2.205 v 17.0 mV 
max 6.76 V 2.273 V 21.7 mV 
SdW 86.8 mV 32.90 mV 831 pV 
num 208 208 208 
status 4 4 4 

P4:rms(C2) 
2.45 mV 

2.4253 mV 
2.34 mV 
2.49 mV 
34.8 ~‘4 

208 
4 

histo 

PS:freq(Cl) 
59.9208 kHz 

59.872 kHz 
59.6 kHz 
60.2 kHz 

65 Hz 
5.824e+3 

1) 

PG:period(Fl> 
16.69172 j~s 

16.7020980 us 
16.63724 us 
16.75074 j~s 

18.1390ns 
416 

r, 



Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
NUlll 
St Dev 

Value 
Mean 
Max 
Min 
NIlIll 
St Dev 

Value 

Pl P2 P3 P4 P5 P6 8:26:54 21.9C 34% 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 

3.182011 1.023963 0.035356 0.009528 59510.72 
3.193506 1.022742 0.035556 0.009499 59108.35 
3.3 14595 1.024292 0.037786 0.009528 60186.58 
3.049427 0.980147 0.033809 0.009092 58139.53 

223 223 223 223 6244 
0.027906 0.005019 0.000791 4.85E-05 228.4699 6 

.69E-05 

.69E-05 

.71E-05 

.67E-05 
446 

.36E-08 

Pl P2 P3 P4 P5 P6 8:27:22 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 

3.623957 1.192432 0.025854 0.005882 59363.84 1.69E-05 
3.679731 1.191653 0.026037 0.005873 59125.39 1.69E-05 
3.756541 1.192512 0.028506 0.005895 59961.06 1.71E-05 
3.535568 1.141167 0.024307 0.005631 58282.37 1.67E-05 

229 229 229 229 6412 458 
0.032558 0.003389 0.000847 1.8E-05 178.6403 5.11E-08 

Pl P2 P3 P4 P5 P6 8:27:48 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 

6.761773 2.28655 1 0.03 1157 0.007547 59154.98 1.69E-05 
6.74525 2.285067 0.030387 0.007556 59113.71 1.69E-05 

6.850163 2.286758 0.033 146 0.007579 59308.88 1.7E-05 
6.452411 2.190306 0.028506 0.007244 58936.64 1.69E-05 

222 222 222 222 6216 444 
0.040231 0.009127 0.000768 3.09E-05 45.12645 1.3E-08 

Pl P2 P3 P4 P5 P6 8:28:30 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 
6.673384 2.247095 0.025412 0.005624 59062.95 1.69E-05 



Mean 
Max 
Min 
NUllI 
St Dev 

Value 
Mean 
Max 
Min 
NUISl 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 

6.63112 2.245415 0.025146 0.005616 59123.14 1.69E-05 
6.717579 2.247182 0.027843 0.005645 59305.77 1.7E-05 
6.364022 2.15 1837 0.023202 0.005395 5895 1.32 1.69E-05 

206 206 206 206 5768 412 
0.039506 0.009376 0.000795 2.33E-05 46.36435 1.3E-08 

Pl P2 P3 P4 P5 P6 8:29:01 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) fieq(C 1) period(F 1) 

6.761773 2.290214 0.023423 0.004646 59064.24 1.69E-05 
6.763703 2.289685 0.022781 0.004649 59124.8 1.69E-05 
6.850163 2.291289 0.026075 0.004693 59349.82 1.7E-05 
6.496606 2.194977 0.020992 0.004466 58771.67 1.69E-05 

229 229 229 229 6412 458 
0.032725 0.0073 17 0.000852 1.86E-05 53.57662 1.42E-08 

Pl P2 P3 P4 P5 P6 8:29:27 
pkpk(C1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 
6.850163 2.325456 0.02055 0.003902 59030.15 1.69E-05 
6.859089 2.324678 0.020663 0.003896 59125.37 1.69E-05 
6.938552 2.326054 0.022981 0.003938 59373.9 1.7E-05 
6.584995 2.22816 0.018562 0.003762 58859.62 1.68E-05 

203 203 203 203 5684 406 
0.029217 0.007007 0.000754 1.61E-05 61.17098 1.74E-08 

Pl P2 P3 P4 P5 P6 8:29:53 
pkpk(C1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 

6.894357 2.347322 0.018562 0.00344 59218.57 1.69E-05 
6.881449 2.333936 0.019471 0.003431 59137.06 1.69E-05 
6.982746 2.347475 0.022097 0.003486 59402.86 1.7E-05 

6.62919 2.2493 1 0.017457 0.003302 58837.68 1.68E-05 



Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
NWll 
St Dev 

202 202 202 202 5656 404 
0.07791 0.027532 0.000821 4.09E-05 68.64644 1.98E-08 

PI P2 P3 P4 P5 P6 8:30:19 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 

6.5408 2.227482 0.017236 0.002866 59281.76 1.69E-05 
6.780259 2.295546 0.018585 0.002981 59161.69 1.69E-05 
7.026941 2.366773 0.02276 0.003 101 59535.72 1.7E-05 

4.9056 1.602821 0.016573 0.002176 58788.95 1.68E-05 
208 208 208 208 5824 416 

0.186211 0.068237 0.000848 8.47E-05 72.9093 1 1.96E-08 

Pl P2 P3 P4 P5 P6 8:30:52 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 

6.850163 2.311895 0.018341 0.002675 59191.08 1.69E-05 
6.73491 2.275244 0.017523 0.002639 59162.83 1.69E-05 

6.894357 2.3 125 13 0.02055 0.002723 59495.34 1.7E-05 
6.584995 2.234713 0.015689 0.002574 58852.54 1.68E-05 

204 204 204 204 5712 408 
0.109949 0.034307 0.00074 3.9E-05 75.82824 2.24E-08 

Pl P2 P3 P4 P5 P6 8:3 1:33 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 
6.850163 2.323048 0.017457 0.002514 59166.36 1.69E-05 
6.756815 2.285597 0.01699 0.002449 59164.64 1.69E-05 
6.894357 2.323471 0.019446 0.002532 59429.66 1.7E-05 
6.584995 2.24546 0.015468 0.002365 58801.23 1.68E-05 

205 205 205 205 5740 410 
0.102486 0.034537 0.000792 3.88E-05 75.28053 2.21E-08 



Meas~ e PI :pkpk(Cl) 
V&le 3.18 V 
mean 3.1935 v 
min 3.05 v 
max 3.31 v 
sdev 27.9 mV 
num 223 
status d 

P2:rms(Cl> 
1.024 V 

1.02274 V 
980 mV 
1.024 V 

5.02 mV 
223 

r, 

P3:pkpk(C2) 
35.4 mV 

35.556 mV 
33.8 mV 
37.8 mV 

791 pv 
223 

r, 

P4:rms(C2) 
9.53 mV 

9.4989 mV 
9.09 mV 
9.53 mV 
48.5 UV 

223 
ri 

histo 

PS:freq(Cl) 
59.4940 kHz 

59.1 kHz 
58 kHz 
60 kHz 
228 Hz 

6.244e+3 
& 

PB:period(Fl> 
16.88381 ps 

16.9152426 us 
16.73766 us 
17.12527 ps 

63.5871 ns 
446 

r, 



Meztsw e PI :pkpk(Cl) 
value 3.62 v 
mean 3.6797 v 
min 3.54 v 
max 3.76 V 
SdW 32.6 mV 
num 229 

P2:rms(Cl> 
1 .I 92 v 

1 .I 9165 v 
1.141 v 
1 .I 93 v 

3.39 mV 
229 

P3:pkpk(G22) 
25.9 mV 

26.037 mV 
24.3 mV 
28.5 mV 

847 pV 
229 

P4:rms(C2) 
5.88 mV 

5.8726 mV 
5.63 mV 
5.90 mV 
18.0 ~‘4 

229 
status 

histo 

P5:freq(Cl> 
59.3430 kHz 

59.1 kHz 
58 kHz 
60 kHz 
179Hz 

6.412e+3 
fi 

PB:period(Fl> 
16.89409 us 

16.9131456 ps 
16.72033 ps 
17.08129 ps 

51 .I 036 ns 
458 

r, 



Measr~~ e 
value 
mean 
min 
max 
sdev 
num 
status 

PI :pkpk(Cl) 
6.76 v 

6.7453 v 
6.45 v 
6.35 V 

40.2 mV 
222 

r, 

P2:rms(Cl> 
2.287 v 

2.28507 V 
2.190 v 
2.287 V 

9.13 mV 
222 

r, 

P3:pkpk(C22) 
31.2 mV 

30.387 mV 
28.5 mV 
33.1 mV 

768 ~‘4 
222 

d 

P4:rms(C2) 
7.55 mV 

7.5559 mV 
7.24 mV 
7.58 mV 
30.9 pv 

222 
r, 

P5:freq(Cl) 
59.1520 kHz 

59.1 kHz 
59 kHz 
59 kHz 

45 Hz 
6.21 Be+3 

r, 

PG:period(Fl> 
16.90944 us 

16.9165967 MS 
16.87919 us 
16.95879 ps 

13.0484 ns 
444 

4 



Measw e 
MlUl2 

mean 
min 
max 
sdev 
num 
status 

PI :pkpk(Cl) 
6.67 v 

6.6311 v 
6.36 V 
6.72 V 

39.5 mV 
206 

s, 

P2:rms(Cl) 
2.247 V 

2.24542 V 
2.152 v 
2.247 V 

9.33 mV 
206 

r, 

P3:pkpk(C2) 
25.4 mV 

25.146 mV 
23.2 mV 
27.8 mV 

795 pd 
206 

Ic, 

P4:rms(C2) 
5.62 mV 

5.6161 mV 
5.40 mV 
5.65 mV 
23.3 CJV 

206 
4 

PS:freq(Cl> 
59.0630 kHz 

59.1 kHz 
59 kHz 
59 kHz 

46 Hz 
5.768e+3 

r, 

PB:period(Fl) 
16.91951 1s 

16.9141235 us 
16.86786 ~-IS 
16.95002 vs 

12.9931 ns 
412 

I/ 



M~.ASIII e 
value 
mean 
min 
max 
SdW 

num 
status 

PI :pkpk(Cl) 
6.76 v 

6.7637 v 
6.50 V 
6.85 V 

32.7 mV 
229 

r, 

P2:rms(Cl) 
2.290 v 

2.28968 V 
2.195 v 
2.291 v 

7.32 mV 
229 

d 

histo . _) 

P3:pkpk(C2) 
23.4 mV 

22.781 mV 
21 .tl mV 
26.1 mV 

852 UV 
229 

r, 

P4:rms(C2) 
4.65 mV 

4.6494 mV 
4.47 mV 
4.69 mV 
18.6 pv 

229 
r, 

PS:freq(Cl> 
59.0626 kHi! 

59.1 kHz 
59 kHz 
59 kHz 

54 Hz 
6.412e+3 

r) 

PB:period(Fl> 
16.91398 us 

16.9131866 ps 
16.86509 vs 
16.95415 ps 

14.2455 ns 
458 

d 



M&lSWe 
value 
mean 
min 
max 
SdW 

num 
status 

PI :pkpk(Cl) P2:rms(Cl> 
6.35 v 2.325 V 

6.8591 V 2.32468 V 
6.58 V 2.228 V 
6.94 v 2.326 V 

29.2 mV 7.01 mV 
203 203 

1) Ir) 

histo 

P3:pkpk(C2) 
20.6 mV 

20.663 mV 
18.6 mV 
23.0 mV 

754 uv 
203 

4 

P4:rms(C22) 
3.90 mV 

3.8959 mV 
3.76 mV 
3.94 mV 
16.1 pV 

203 
r, 

PS:freq(Cl) 
59.0143 kHz 

59.1 kHz 
59 kHz 
58 kHz 

61 Hz 
5.684e+3 

4 

PB:period(Fl> 
16.94301 us 

16.9126093 us 
16.84081 MS 
16.97513 us 

17.3795 tls 
406 

d 



M~JSUI e Pl :pkpk(Cl) 
Value 6.89 V 

mean 6.8814 v 
min 6.63 v 
max 6.98 V 
sdev 77.9 mV 
num 202 
status 4 

P2:rms(Cl) 
2.347 v 

2.33394 v 
2.249 v 
2.347 v 

27.53 mV 
202 

r, 

histo 

P3:pkpk(C2) 
18.6 mV 

19.471 mV 
17.5 mV 
22.1 mV 

821 ~‘4 
202 

r, 

P4:rms(C2) 
3.44 mV 

3.4311 mV 
3.30 mV 
3.49 mV 
40.9 pv 

202 
4 

PS:freq(Cl> 
59.2169 kHz 

59.1 kHz 
59 kHz 
59 kHz 

69 Hz 
5.656e+3 

r, 

PE;:period(Fl> 
16.91972 ps 

16.9103811 us 
16.84850 us 
16.97532 ps 

19.8016 ns 
404 

r, 



Measw e PI :pkpk(Cl) 
WlUe 6.54 v 
mean 6.7803 V 
min 4.91 v 
max 7.03 v 
SdW 186.2 mV 
num 208 
status r/ 

P2:rms(Cl> 
2.227 V 

2.29555 v 
1.603 v 
2.367 V 

68.24 mV 
208 

4 

histo 

P3:pkpk(C2) 
17.2 mV 

18.585 mV 
16.6 mV 
22.8 mV 

848 pV 
208 

r, 

P4:rms(C2) 
2.87 mV 

2.9809 mV 
2.18 mV 
3.1 Cl mV 
84.7 pV 

208 
4 

P5:freq(Cl) 
59.2853 kHz 

59.2 kHz 
59 kHz 
60 kHz 

73 Hz 
5.824e+3 

r, 

PB:period(Fl) 
16.91642 MS 

16.9031283 vs 
16.83377 ps 
16.96502 us 

19.5808 ns 
416 

1) 



Measr~~ e PI :pkpk(Cl> 
VdUE 6.85 v 
mean 6.7349 v 
min 6.58 V 
max 6.89 V 
sdev 109.9 mV 
num 204 
status 4 

P2:rms(Cl> 
2.312 v 

2.27524 V 
2.235 V 
2.313 V 

34.31 mV 
204 

Ir, 

histo 

P3:pkpk(C2) 
18.3 mV 

17.523 mV 
15.7 mV 
20.6 mV 

740 pv 
204 

d 

P4:rms(C2) 
2.68 mV 

2.6386 mV 
2.57 mV 
2.72 mV 
39.0 pv 

204 
4 

PS:freq(Cl> 
59.1936 kHz 

59.2 kHz 
59 kHz 
59 kHz 

76 Hz 
5.712e+3 

4 

PE;:period(Fl> 
16.91311 us 

16.9028244 ps 
16.83970 vs 
16.96773 us 

22.4225 ns 
408 

Ic, 



Medsw e PI :pkpk(Cl) 
WlUE 6.85 V 
mean 6.7568 V 
min 6.58 v 
max 6.89 v 
sdev 102.5 mV 
num 205 
status 4 

Pil:rms(Cl) 
2.323 v 

2.28560 V 
2.245 V 
2.323 V 

34.54 mV 
205 

r, 

P3:pkpk(C2) 
17.5 mV 

16.990 mV 
15.5 mV 
19.4 mV 

792 pv 
205 

4 

P4:rms(C2) 
2.51 mV 

2.4486 mV 
2.37 mV 
2.53 mV 
38.8 pV 

205 
w+ 

PS:freq(Cl> 
59.1662 kHz 

59.2 kHz 
59 kHz 
59 kHz 

75 Hz 
5.740e+3 

4 

PG:period(Fl> 
16.90824 us 

16.9012829 vs 
16.81230 us 
16.97273 us 

22.0507 ns 
410 

Ic) 



Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Pl P2 P3 P4 P5 P6 10:17:34 24.2C 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) fYreq(C 1) period(F1) 
3.226206 1.029664 0.034472 0.009594 58823.53 1.71E-05 
3.213917 1.028819 0.035457 0.009587 58542.31 1.71E-05 
3.314595 1.02982 0.038228 0.009615 59506.1 1.73E-05 
3.093622 1.002657 0.03403 0.009335 57534.22 1.69E-05 

205 2:05 205 205 5740 410 
0.027806 0.001885 0.000776 1.93E-05 23 1.2021 6.64E-08 

PI P2 P.3 P4 P5 P6 10:18:01 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C1) period(F1) 
3.579762 1.164616 0.025633 0.00574 58737.15 1.71E-05 
3.613971 l-1634.15 0.025787 0.005733 58554.76 1.71E-05 
3.668152 1.165069 0.028285 0.005758 59224.16 1.72E-05 
3.447179 1.109183 0.023865 0.005452 57887.12 1.69E-05 

208 2:08 208 208 5824 416 
0.027813 0.006284 0.000848 3.24E-05 172.5167 4.66E-08 

Pl P2 P3 P4 P5 P6 10:18:26 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) fieq(C 1) period(F1) 
6.23 1438 2.093758 0.029389 0.006942 58494.96 1.71E-05 
6.241888 2.0918 0.028844 0.00693 58548.19 1.71E-05 
6.3 19827 2.093765 0.030936 0.006954 58770.08 1.71E-05 
5.922076 2.0014.45 0.02718 0.006628 58341.44 1.7E-05 

203 2:03 203 203 5684 406 
0.04459 0.009126 0.000722 3.1 IE-05 49.2302 1.37E-08 

Pl P2 P:3 P4 P5 P6 10:18:51 
pkpk(C1) rms(C1) pkpk(C2) rms(C2) fYeq(C1) period(F1) 
6.408217 2.1492.91 0.024307 0.005375 58538 1.71E-05 
6.382131 2.1482<21 0.024948 0.005372 58551.7 1.71E-05 
6.452411 2.149735 0.026959 0.005397 58795.92 1.71E-05 
6.098854 2.0578:19 0.023202 0.005139 58329.59 1.7E-05 

205 2.05 205 205 5740 410 
0.036467 0.0088s54 0.000765 2.4 1 E-05 53.703 12 1.53E-08 

Pl P2 P:3 P4 P5 P6 10:19:16 
pkpk(C1) rms(C1) pkpk(C2) rms(C2) freq(C1) period(F1) 
6.452411 2.183193 0.024086 0.004443 58607.13 1.71E-05 
6.472342 2.1820167 0.022603 0.004423 58553.54 1.71E-05 

6.5408 2.18343 0.025412 0.00445 58766.99 1.71E-05 
6.231438 2.08882 0.020992 0.004215 58311.16 1.7E-05 

204 204 204 204 5712 408 
0.03 1632 0.006625 0.000793 1.77E-05 58.72275 1.83E-08 

Pl P2 P3 P4 P5 P6 10:19:41 

0225 



Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

Value 
Mean 
Max 
Min 
Num 
St Dev 

pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 
6.5408 2.208559 0.02033 0.003686 58513.07 1.71E-05 
6.5408 2.207539 0.020839 0.003693 58554.72 1.71E-05 

6.62919 2.20927 0.02276 0.003715 58881.72 1.71E-05 
6.275633 2.111377 0.019004 0.003536 58238.24 1.7E-05 

202 202 202 202 5656 404 
0.038838 0.009545 0.000722 1.84E-05 62.77496 1.86E-08 

Pl P2 P3 P4 P5 P6 10:20:07 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F1) 
6.364022 2.157966 0.018783 0.003154 58624.36 1.71E-05 
6.502919 2.189558 0.019662 0.003205 58586.92 1.71E-05 
6.673384 2.225343 0.021876 0.003276 58900.89 1.71E-05 
6.364022 2.148826 0.017899 0.003121 58129.34 1.7E-05 

203 2~03 203 203 5684 406 
0.095548 0.0329 0.000693 4.63E-05 7 1.9 1697 2.14E-08 

PI P2 P3 P4 P5 P6 10:20:34 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) fieq(C 1) period(F1) 

6.62919 2.236359 0.017678 0.002844 58546.16 1.71E-05 
6.524144 2.202589 0.018961 0.00284 58589.6 1.71E-05 
6.717579 2.2392:86 0.022539 0.002914 58852.83 1.71E-05 
6.408217 2.160912 0.017236 0.002759 58132.7 1.7E-05 

199 199 199 199 5572 398 
0.096395 0.032532 0.000775 4.1E-05 72.82145 2.15E-08 

Pl P2 P3 P4 P5 P6 10:21:01 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 
6.496606 2.1819’28 0.017457 0.002498 58695.28 1.71E-05 
6.560634 2.214 13 0.018273 0.002562 58588.52 1.71E-05 
6.717579 2.2478;05 0.02033 0.00263 58856.96 1.71E-05 
6.408217 2.1788;41 0.016352 0.002491 58309.04 1.7E-05 

205 205 205 205 5740 410 
0.0985 19 0.032752 0.000679 3.74E-05 72.14034 2.12E-08 

PI P2 P3 P4 P5 P6 10:21:27 
pkpk(C 1) rms(C 1) pkpk(C2) rms(C2) freq(C 1) period(F 1) 
6.673384 2.254779 0.018783 0.00242 58435.13 1.71E-05 
6.579146 2.220382 0.017676 0.002363 58588.02 1.71E-05 
6.761773 2.255593 0.019888 0.002423 58903.18 1.71E-05 
6.452411 2.183329 0.01591 0.002281 58319.63 1.7E-05 

204 204 204 204 5712 408 
0.093312 0.032838 0.000678 3.57E-05 71.72383 2.08E-08 
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Measr~r e 
value 
mean 
min 
max 
s&v 
num 
status 

PI :pkpk(Cl) 
3.23 v 

3.2139 v 
3.09 v 
3.31 v 

27.8 mV 
205 

r/ 

P2:rms(Cl> 
1 .Q30 v 

1 .D2882 V 
I.003 v 
I.030 v 

1.89 mV 
205 

s, 

P3:pkpk(C2) 
34.5 mV 

35.457 mV 
34.0 mV 
38.2 mV 

776 pv 
205 

1) 

P4:rms(C2) 
9.59 mV 

9.5873 mV 
9.33 mV 
9.62 mV 
19.3 pv 

205 
r/ 

PS:freq(Cl) 
58.8235 kHz 

58.542 kHz 
57.5 kHz 
59.5 kHz 

231 Hz 
5.740e+3 

!J) 

PG:pericd(Fl> 
17.13000 us 

17.0857197 ps 
16.87000 us 
17.30413 us 

66.3771 ns 
410 

r, 



Mez~ e PI :pkpk(Cl) 
WlUe 3.58 v 
mean 3.6140 v 
min 3.45 v 
max 3.67 v 
s&v 27.8 mV 
num 208 
status d 

P2:rms(Cl> 
1 .I 65 v 

1 .I 6341 v 
1.109v 
1 .I 65 V 

6.28 mV 
208 

r, 

P3:pkpk(C2) 
25.6 mV 

25.787 mV 
23.9 mV 
28.3 mV 

848 pV 
208 

Ic, 

P4:rms(C2) 
5.74 mV 

5.7330 mV 
5.45 mV 
5.76 mV 
32.4 UV 

208 
40 

hista 

PS:freq(Cl) 
58.7372 kHz 

58.555 kHz 
57.9 kHz 
59.2 kHz 

173 Hz 
5.824e+3 

fi 

PEi:period(Fl> 
17.06500 us 

17.0758483 us 
16.92000 ps 
17.21100 us 

46.5538 ns 
416 

d 



Measwe 
Value 

mean 
min 
max 
sdev 
num 
StEltUS 

PI :pkpk(Cl) 
6.23 v 

6.2419 V 
5.92 v 
6.32 V 

44.6 mV 
203 

4 

P2:rms(Cl) 
2.094 v 

2.09180 V 
2.001 v 
2.094 v 

9.13 mV 
203 

r, 

P3:pkpk(C2) 
29.4 mV 

28.844 mV 
27.2 mV 
30.9 mV 

722 pV 
203 

4 

P4:rms(C22) 
6.94 mV 

6.9304 mV 
6.63 mV 
6.95 mV 
31.1 pd 

203 
r, 

histo 

PS:freq(Cl> 
58.4953 kHz 

58.548 kHz 
58.3 kHz 
58.8 kHz 

49 Hz 
5.684e+3 

r, 

PG:period(Fl> 
17.09507 vs 

17.D793839 us 
17.01868 us 
17.118lQ ps 

13.6729 ns 
406 

4 



Measr~~ e 
value 
mean 
min 
max 
SCIW 

num 
status 

histo 

PI :pkpk(Cl) 
6.41 v 

6.3821 V 
6.1OV 
6.45 v 

36.5 mV 
205 

d 

P2:rms(Cl> 
2.149 v 

2.14822 V 
2.058 V 
2.150 v 

8.85 mV 
205 

s, 

i 

P3:pkpkl;C2) 
24.3 mV 

24.948 mV 
23.2 mV 
27.0 mV 

765 pV 
205 

d 

P4:rms(C22) 
5.38 mV 

5.3718 mV 
5.14 mV 
5.40 mV 
24.1 HV 

205 
4 

PS:freq(Cl> 
58.5377 kHz 

58.552 kHz 
58.3 kHz 
58.8 kHz 

54 Hz 
5.74&+3 

4 

PG:period(Fl> 
17.06853 vs 

17.0796032 vs 
17.03703 ps 
17.12839 MS 

15.3411 ns 
410 

1/ 



M~~ISIII e Pl :pkpk(Cl) 
V&E 6.45 v 
mean 6.4723 v 
min 6.23 v 
max 6.54 v 
sdev 31.6 mV 
num 204 
status d 

P2:rms(Cl> 
2.183 v 

2.18207 V 
2.089 V 
2.183 V 

6.62 mV 
204 

r) 

P3:pkpk(C2) 
24.1 mV 

22.603 mV 
21 .Q mV 
25.4 mV 

793 uv 
204 

4 

P4:rms(C2) 
4.44 mV 

4.4230 mV 
4.21 mV 
4.45 mV 
17.7 pd 

204 
4 

PS:freq(Cl) 
58.6021 kHz 

58.554 kHz 
58.3 kHz 
53.8 kHz 

59 Hz 
5.712e+3 

Ic, 

PB:period(Fl> 
17.08090 us 

17.0777734 ps 
16.99419 us 
17.12385 1s 

18.3363 ns 
408 

II, 

histo 



I 

M~~ISUI e 
WJe 

mean 
min 
max 
SdW 

num 
status 

PI :pkpk(Cl) 
6.54 v 

6.5408 V 
6.28 V 
6.63 V 

38.8 mV 
202 

r, 

P2:rms(Cl> 
2.209 v 

2.20754 V 
2.111 v 
2.209 v 

9.55 mV 
202 

Ic, 

P3:pkpk(C2) 
20.3 mV 

20.839 mV 
19.0 mV 
22.8 mV 

722 pV 
202 

4 

P4:rms(G2) 
3.69 mV 

3.6926 mV 
3.54 mV 
3.71 mV 
18.4 ~‘4 

202 
r, 

PS:freq(Cl) 
58.5138 kHz 

58.555 kHz 
58.2 kHz 
58.9 kHz 

63 Hz 
5.656e+3 

r, 

PB:period(Fl> 
17.06173 us 

17.0774616 ps 
17.02503 vs 
17.14254 ys 

18.6165 ns 
404 

Ic, 

histo 



Medsur e 
V;rllJE 
mean 
min 
max 
sdev 
num 
status 

Pl :pkpk(Cl> 
6.36 v 

6.5029 v 
6.36 V 
6.67 V 

95.5 mV 
203 

r, 

P2:rms(Cl> 
2.158 V 

2.18956 V 
2.149 v 
2.225 v 

32.90 mV 
203 

4 

P3:pkpk(C2) 
18.8 mV 

19.662 mV 
17.9 mV 
21.9 mV 

693 ~‘4 
203 

1) 

P4:rms(C2) 
3.15 mV 

3.2055 mV 
3.12 mV 
3.28 mV 
46.3 pV 

203 
r, 

PS:freq(Cl> 
58.6228 kHz 

58.587 kHz 
58.1 kHz 
58.9 kHz 

72 Hz 
5.684e+3 

r, 

PB:period(Fl) 
17.06156 ps 

17.0681Otl8 ps 
17.00483 us 
17.11720 vs 

21.3684 ns 
406 

1) 



ii (; ‘j -- ;. ;-, ; ‘_ ‘, - 

Measw e PI :pkpk(Cl) 
V&JE 6.63 v 

mean 6.5241 V 
m in 6.41 V 
max 6.72 V 
sdev 96.4 mV 
num 199 
status 4  

P2:rms(Cl) 
2.236 V 

2.20259 v 
2.161 V 
2.239 v 

32.53 mV 
199 

r, 

histo 

P3:pkpk(C22) 
17.7 mV 

18.961 mV 
17.2 mV 
22.5 mV 

775 p/ 
199 

r, 

P4:rms(C2) 
2.84 mV 

2.8399 mV 
2.76 mV 
2.91 mV 
41 .Q pv 

199 
r, 

P5:freq(Cl> 
58.5433 kHz 

58.590 kHz 
58.1 kHz 
58.9 kHz 

73 Hz 
5.572e+3 

r, 

P6:period(Fl> 
17.07050 DS 

17.0684276 us 
17.00267 jm~s 
17.14271 vs 

21.541 cl tls 
398 

4 



Measly e Pl :pkpk(Cl) 
value 6.50 v 
mean 6.5606 v 

P2:rms(Cl> 
2.182 v 

2.21413 v 

P3:pkpk(C2) 
17.5 mV 

13.273 mV 

P4:rms(C2) 
2.50 mV 

2.5616 mV 
min 
max 
sdev 
num 
status 

histo 

6.41 V 2.179 v 16.4 mV 
6.72 V 2.248 V 20.3 mV 

98.5 mV 32.75 mV 679 pV 
205 205 205 

r, r/ r, 

- ..“. I _ _., i... -I n ” 

2.49 mV 
2.63 mV 
37.4 p/ 

205 
r, 

P5:freq(Cl> 
58.6981 kHz 

58.589 kHz 
58.3 kHz 
58.9 kHz 

72 Hz 
5.740e+3 

r, 

PB:period(Fl) 
17.06608 ps 

17.0685213 ps 
17.00351 us 
17.13463 us 

21.2144 tls 
410 

r( 


